ABSTRACT Introduction Over half of the UK population holds a driver's licence. Driver and Vehicle Licensing Authority (DVLA) guidelines are available for conditions from most specialties. Despite this, no focused training occurs in the undergraduate or postgraduate setting. We evaluate the impact of a teaching programme to improve guideline awareness. Methods A 25-point questionnaire was designed using the current DVLA guidelines. Five questions were included for the following fields: neurology, cardiology, drug and alcohol abuse, visual disorders and respiratory. This was distributed to doctors in training at five hospitals. Four weeks later, a single-session teaching programme was implemented. The questionnaire was redistributed. Preintervention and postintervention scores were compared using the Wilcoxon rank sum test. Results 139 preteaching and 144 post-teaching questionnaires were completed. Implementation of a single-session teaching programme significantly improved the knowledge of DVLA guidelines in all five areas explored. Median scores: neurology, preteaching 40%, post-teaching 100%, p<0.001; cardiology, 0%, 100%, p<0.001; drug and alcohol misuse, 0%, 100%, p<0.001; visual disorders, 40%, 100%, p<0.001; respiratory disorders, 20%, 100%, p<0.001; and overall, 28%, 92%, p<0.001. Conclusions Knowledge of DVLA guidelines among our cohort was poor. Implementation of a single-session teaching programme can significantly improve guideline knowledge and awareness, serving as a cost-effective intervention.
INTRODUCTION
The Driver and Vehicle Licensing Authority (DVLA) have published guidelines regarding fitness to drive for medical conditions from most specialties (DVLA guidelines). Many of these conditions will impose temporary driving restrictions; however, some will enforce long-term bans.
Considering that approximately half the UK population holds a driver's licence, 1 knowledge of the DVLA guidelines among doctors is essential. Studies have demonstrated, however, that doctors' understanding of DVLA guidelines is limited. [2] [3] [4] [5] There is a growing body of evidence attributing medical conditions to driving accidents. [6] [7] [8] Road injury continues to be one of the world's leading causes of death. 9 It is therefore accepted that recommendations concerning fitness to drive are appropriate and should be enforced without complacency. [10] [11] [12] The DVLA guidelines are available to both clinicians and patients. Clinicians have a legal duty to inform their patients of any driving restrictions imposed upon them; however, it is then the patient's responsibility to notify the DVLA and uphold their restriction. 13 There is demonstrable evidence of a reduction in traumatic road incidents following physician advice regarding fitness to drive.
14 Precedent for legal action against doctors' providing inaccurate advice has been established. 15 It is additionally noteworthy that doctors may breach confidentiality to the DVLA if they have reasonable belief that the patient intends to continue driving. Patients have also been demonstrated to misinterpret their own imposed driving restrictions. 3 Despite this, there is no focused training on the use of the guidelines. Building on previous work, where our group demonstrated low awareness among doctors of DVLA guidelines, 5 we devised and implemented a teaching programme to address this issue, with the aim of evaluating whether such a programme could improve knowledge of this guidance.
METHODS
A 25-point questionnaire was designed taking into account current DVLA guidelines to assess doctors' baseline knowledge of medical restrictions to driving. Five questions were included for each of the following specialty areas: neurology disorders, cardiology disorders, drug and alcohol abuse, visual disorders and respiratory disorders. Specific questions, with the correct answers in bold, are detailed in table 1.
The questionnaire was distributed to a random sample of doctors at five district general hospitals and one teaching hospital in the UK: (1) Ealing Hospital, London, (2) Northwick Park Hospital, London, (3) Watford General Hospital, London, (4) Norfolk and Norwich University Hospital, (5) St James University Hospital, Leeds, and (6) Leeds General Infirmary, Leeds. St James University Hospital and Leeds General Infirmary took part in a shared teaching programme via video link. Participation in the study was voluntary and there was no incentive to take part. Participants included foundation year doctors, core trainees and specialty trainees. Participants could either complete and submit a paper questionnaire, or complete an identical online questionnaire via 'SurveyGizmo'. 16 Two to four weeks after the completion of the initial questionnaire, a single-session teaching programme was implemented in each hospital. The teaching session was interactive and included a PowerPoint presentation detailing DVLA guidance on the driving restrictions in the five aforementioned specialty areas. Teaching sessions were delivered by junior medical staff who had been familiarised with the relevant DVLA guidance. A medical registrar or consultant was additionally present to facilitate discussion and oversee the teaching programme.
Two to four weeks after the teaching programme, the same questionnaire was redistributed and completed by the participants. Two individuals marked the questionnaires independently. Preintervention and postintervention scores were compared using the Wilcoxon rank sum test as the data were non-normally distributed.
RESULTS
One hundred and thirty-nine pretest and 144 post-test questionnaires were recorded across the five centres. Preintervention scores have been previously published. 5 The median scores before the teaching programme were: neurology (40%; IQR 20-40%), cardiology (0%; IQR 0-10%), drug and alcohol abuse (0%; IQR 0-20%), visual disorders (40%; IQR 20-40%), respiratory disorders (20%; IQR 20-40%) and overall score (28%; IQR 20-36%) (figure 1). The range of overall scores from the preteaching test was 0% to 100%, with only two doctors (1.4%) achieving the maximum. Ten doctors (7.2%) in total scored over 50%, with 129 (92.8%) scoring less than half correct prior to teaching.
Implementation of a single-session teaching programme significantly improved knowledge of DVLA guidelines, when measured using our questionnaire. Postintervention median scores were: neurology (100%; IQR 80-100%; p<0.001), cardiology (100%; IQR 80-100%; p<0.001), drug and alcohol abuse (100%; IQR 80-100%; p<0.001), visual disorders (100%; IQR 80-100%; p<0.001), respiratory disorders (100%; IQR 80-100%; p<0.001) and overall score (92%; IQR 80-100%; p<0.001), as illustrated in figure 1. The range for overall post- Figure 1 Subject-specific preteaching and post-teaching median scores. Note the preteaching median score for 'Cardiology' and 'Drugs and alcohol' was 0%.
teaching scores was reduced (24-100%) with only five doctors (3.5%) scoring <50% and 87.5% of doctors scoring over 70%.
Median scores at individual hospitals were recorded and compared using the Wilcoxon rank sum test (figure 2). All sites saw a significant improvement in their median scores following the teaching session (table 2) . Norfolk and Norwich University Hospital achieved the highest median scores both preteaching and post-teaching intervention (36% and 100%, respectively), whereas Northwick Park and Watford General Hospitals returned the lowest preteaching score at 28%, and Northwick Park also achieved the lowest post-teaching median score at 72%. Watford General Hospital demonstrated the largest improvement (68%), whereas Northwick Park had the lowest improvement (44%).
Preteaching and post-teaching scores were compared for individual questions. Results demonstrate an increase in correctly answered questions throughout all subject areas following the teaching session ( figure 3 ). Prior to teaching, the most incorrect responses were seen for question 22: How long must a patient with multiple attacks of cough syncope cease driving for? (11.5% correct.) The most correctly answered was question preteaching was question 17: In monocular vision loss, should the DVLA be notified? (68.3% correct.) Following teaching, ques- 
DISCUSSION
The results of this study demonstrate shortcomings in doctors' knowledge of the DVLA guidelines in the hospitals we assessed, with only 10 of 139 doctors tested scoring over 50% on the preintervention questionnaire. 5 Our study has served to confirm a requirement for education and shown how a single teaching session can act as a successful intervention. Following a singlesession teaching intervention, 5 out of 144 doctors scored under 50%, with 42 scoring a maximum 100%.
We propose that the most likely reason for doctors' low scores regarding DVLA guidance is twofold: first due to a lack of awareness of the range of medical conditions outlined in the DVLA guidelines, and second due to a paucity of knowledge primarily attributed to limited formal education regarding driving restrictions in an undergraduate or postgraduate setting. A number of studies have previously identified a lack of awareness of the DVLA guidelines, 2 3 5 17 with others reporting the potential legal consequences of not informing patients. 15 18 Similarly, Brooke and Southward 19 also found that patients were not being informed accurately, if at all, about their fitness to drive after suffering medical illness. Their suggestions were to increase education for doctors about the guidelines and provide more informative literature for patients.
Incorporating DVLA guidelines into medical education using a single-session teaching intervention has been shown to improve doctors' knowledge and may therefore help to ensure a heightened awareness of DVLA guidance during the discharge process. Educational programmes in hospital have previously been attempted using presentations and ward posters to improve doctors' understanding of the DVLA guidelines, but yielding only small improvements. 2 We propose that a structured teaching programme, facilitated by an appropriately familiarised individual and delivered to doctors as part of postgraduate education/hospital induction, can significantly improve knowledge of DVLA guidelines. Similar opinions were reported by Morgan 20 who demonstrated that junior doctors have limited knowledge of the guidelines and suggested driving regulations as a topic for postgraduate examinations. Integration of the basic legal aspects of medicine including driving restrictions into the General Medical Councils (GMC) curriculum has been previously proposed as necessity. 21 This may further encourage students to consider including driving history as part of routine medical clerking, with consequent heightened awareness of relevant medical conditions. Individual question analysis ( figure 3 ) further suggests that in the areas tested, there is little teaching being received. There is no evidence to indicate that the cohort as a whole had prior knowledge regarding any of the 25 questions. Few individuals scored highly on the preteaching test, but no questions posed Figure 2 Median preteaching and post-teaching questionnaire scores for each hospital. achieved over 50% correct responses. It can be insinuated therefore that not only is guideline teaching being omitted from medical education, but also that guidelines are not being mentioned with reference to specific medical conditions when relevant teaching, for example, neurology and cardiology, are being delivered. A site comparison was completed to illustrate any disparities in hospital-specific teaching. It could be expected that tertiary centres for certain specialties would score higher, the same being observed in teaching hospitals. Our results illustrate, however, that knowledge of the guidelines was poor across all sites prior to teaching. The success demonstrated across all sites serves to confirm how a single-session teaching intervention provides an efficacious and practicable means of delivering necessary information to doctors.
Questions regarding the respiratory components of the guidelines returned the lowest scores overall. This may represent more educational exposure to other conditions, particularly restrictions following seizures, acute coronary syndrome, alcohol abuse and deteriorating vision. Here we reiterate, however, that common conditions such as asthma and chronic obstructive pulmonary disease can have disabling sequelae and, in certain circumstances, necessitate reporting to the DVLA. Drug and alcohol abuse questions were the most improved responses following the teaching session. It is likely that doctors completing the questionnaire were able to fully appreciate the importance of this category; particularly when considering alcohol is 'a factor' in 9.6% fatal road traffic accidents and accounts for approximately 35% of accident and emergency attendances (rising to 70-80% at the weekend). 22 The GMC has set out clear guidance to doctors regarding the process of restricting patients who are unfit to drive; the DVLA are legally responsible for the final decision about a person's fitness to drive. 23 It is within the doctor's duty of care, however, to inform the patient that their medical condition may affect their ability to drive and that they have a legal responsibility to inform the DVLA themselves. This demands doctors to have a thorough understanding of the types of conditions that impose driving restrictions.
It could be argued that learning the DVLA guidelines in their entirety is an impractical task; however, an awareness of the scope of the guidelines would at least allow reference Figure 3 Correct responses (%) for individual questions pre-teaching and post-teaching for all study sites combined.
to be made to the literature prior to discharge. We propose the possibility of using smartphone applications containing key information regarding the DVLA guidelines, allowing ease of access prior to patient discharge. Alternatively, electronic discharge coding may in the future enable automated recognition of DVLA notifiable conditions and flag-up the relevant guideline for the person completing the patients' discharge.
Limitations to the study and methodology were identified. We observed differing numbers of responders preteaching and postteaching. The questionnaire required mostly free-text responses and also questions with a true/false or yes/no answer. Our results demonstrated that the most accurately answered questions were those where the candidate was offered options (true/ false and so on). While this may indicate better knowledge of the question asked, the nature of the type of question makes guessed responses more likely to be correct. Furthermore, a longer period between the initial teaching session and the postintervention questionnaire, combined with unique preintervention and postintervention questions, would provide a better indication of student understanding, as opposed to simply remembering the questions.
CONCLUSIONS
To our knowledge, this is the first multicentre study assessing doctor's knowledge of DVLA guidance. Our study has highlighted poor awareness of the DVLA guidelines among doctors across five general district hospitals and one teaching hospital. We have demonstrated how a structured single teaching session can act as a simple, cost-effective intervention in achieving significantly improved knowledge and would encourage hospitals to introduce similar programmes for their incoming junior doctors and doctors working in acute specialties.
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Main messages
▸ Consideration of the Driver and Vehicle Licensing Authority (DVLA) guidelines is important to ensure the safe discharge of patients presenting with a number of medical complaints. ▸ Awareness of the DVLA guidelines was poor throughout the hospitals tested in this study. ▸ A single-structured teaching session can effectively improve doctors' knowledge of the DVLA guidelines. ▸ We encourage hospitals to introduce similar teaching sessions to their incoming doctors to ensure consideration of the DVLA guidelines occurs when assessing a patient.
Current research questions
▸ Would the incidence of road traffic accidents attributed to medical conditions decrease if knowledge of the Driver and Vehicle Licensing Authority (DVLA) guidelines was improved? ▸ Are the DVLA guidelines being considered prior to the discharge of patients with conditions that may impose driving restrictions? ▸ Are medical students or doctors being taught the DVLA guidelines during undergraduate or postgraduate education? ▸ As part of an induction or internal teaching session, will further hospitals train their medical professionals to be aware of the DVLA guidelines? ▸ How many patients continue to drive despite being informed of a driving restriction by their doctor?
